Human cysteine-proteinase inhibitors: nucleotide sequence analysis of three members of the cystatin gene family.
Three genes from the human cystatin gene family of cysteine-proteinase inhibitors have been isolated from a bacteriophage lambda library containing HindIII digests of human genomic DNA. Two of the genes code for salivary cystatin SN and SA, the third is a pseudogene. The cloned genes were identified with a probe made from a salivary cystatin cDNA. The complete nucleotide sequence of the gene that codes for the precursor form of the neutral salivary protein, cystatin SN, was determined. The gene, which we name CST1, contains three exons and two intervening sequences. The expected CAT and ATA boxes are present in the 5'-flanking region of the gene. Partial nucleotide sequence determination of a second gene revealed that it codes for the precursor form of the acidic salivary protein, cystatin SA. This gene, which we name CST2, has the same gene organization as CST1. The complete nucleotide sequence of a third gene was determined. It does not contain a typical ATA box, and in addition, a premature stop codon and a frameshift deletion mutation occur within the gene. These inactivation mutations show that this gene, which we name CSTP1, is a cystatin pseudogene. These data combined with our genomic Southern-blot analyses show that the cystatin genes form a multigene family with at least seven members.